We report on a rare case of blunt traumatic hepatic arteriovenous fistula arising from a pseudoaneurysm in a 35-year-old woman. Transarterial embolization was performed with n-butyl-2-cyanoacrylate, under inflow control with loose coil packing within the pseudoaneurysm and outflow control by balloon occlusion of the hepatic vein. A promising therapeutic outcome was achieved without any serious adverse events. Thus, the combination of these techniques to control inflow and outflow was successfully used to treat this rare hepatic vascular injury. (J Nippon Med Sch 2016; 83: 27 30) 
Introduction
Traumatic hepatic arteriovenous fistula (AVF) is uncommon; the majority of cases result from penetrating trauma, and extremely few cases are caused by blunt 
Case Presentation
A 35-year-old woman fell and struck the right upper quadrant of the abdomen on the corner of a showed a hepatic arterial pseudoaneurysm in the anterior portion of the right hepatic lobe and hemoperitoneum around the liver and spleen (Fig. 1) .
Emergency angiography was performed to embolize the pseudoaneurysm. Celiac and selective hepatic angiograms using a 4-French system and 2.0-French microcatheter (Goldcrest Neo; Kosin, Tokyo, Japan) via the femoral artery revealed a pseudoaneurysm at the anterior branches of the right hepatic artery, a high-flow AVF connected to the middle hepatic vein, and arterioportal shunts (Fig. 2a) . The AVF arose from the pseudoaneu- Four days later, follow-up angiography revealed that the pseudoaneurysm and AVF were cured, and the arterioportal shunts had disappeared (Fig. 2d) . No adverse events occurred, and the patient was uneventfully discharged from the hospital 19 days later. Two months later, contrast-enhanced CT showed no recurrence of the pseudoaneurysm or AVF and no serious liver damage (Fig. 3) . ; however, when coil embolization fails to control the bleeding, the mortality rate is high, even when subsequent surgery is performed 6, 7 . Furthermore, if many adjacent arteries have originated near the pseudoaneurysm, as in our patient, embolizing all of the adjacent arteries using coils may be time-consuming and technically difficult. Therefore, we performed direct embolization of the pseudoaneurysm with NBCA and a coils so that the lesion could be occluded more quickly and securely than with a coil alone. Furthermore, the use of NBCA supports the coil pack and decreases the time ported that embolization of a visceral artery aneurysm with NBCA and coils increases the success rate over that of coils alone 9 . Moreover, the presence of the coil pack reduces blood flow and the risk of NBCA leaking beyond the shunt in cases with arteriovenous shunt disease 8 . In our patient, this advantage was utilized as inflow control.
Discussion
The second key point considered in this treatment was the adequate delivery of embolization materials for the obliteration of the AVF. When high-flow arteriovenous shunt disease is treated, blood flow control is an extremely important technical factor needed to gain a sufficient embolization effect and to avoid passing materials into the venous system 1, 10 . When NBCA is used, complete hemostasis before the injection of NBCA increases the risk of reflux into the normal parenchyma, resulting in tissue infarction. Hence, adjusting the degree of flow reduction is required for adequate flow control 10 . In our patient, we used 2 routes of flow control. For inflow control, the neck of the pseudoaneurysm was loosely packed with microcoils. We carefully preserved the cavity of the pseudoaneurysm and measurable flow, which was confirmed by repeated angiography. For outflow control, the middle hepatic vein near the AVF was occluded by a balloon catheter. To prevent complete elimination of the venous outflow, we did not occlude the shunt point.
Through the use of these controls, satisfactory flow reduction was achieved, which preserved a measurable Glue Embolization of Blunt Traumatic AVF Fig. 3 Follow-up contrast-enhanced computed tomography scan 2 months after treatment.
Computed tomography shows no recurrence of the pseudoaneurysm or arteriovenous fistula and no serious liver damage.
blood flow to the venous system. Finally, NBCA was administered safely and without reflux, and the AVF and pseudoaneurysm were completely excluded.
In conclusion, glue embolization using a dual approach with inflow and outflow control was successfully used to treat blunt traumatic hepatic AVF. On the basis of this case, we recommend this approach as a radical option for treating these rare hepatic vascular injuries.
